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of October, during the passage of an extensive depression on the west 
side of the Danish Islands and moving to the northwest. The wind from 
webt-northwest that  bdew at Frederiksted from 10 to  1 that  night and 
did some damage to  the small craft there, W ~ A  probably a part of that 
minor movement. 

The details giveii in C’aptain Dis’s notes are very interesting and they 
show that the storing meather struuh the be\ era1 islands from St. Iiittb 
to Dominica nbr)ict the snme titnc. If we run a line out from the ~ b ~ l l n l ~ d  
pnbitiou of the cyc*lone’b center on Tuesday night at riglit aiigles to  its 
track and going boutli-southeast, we sliall fin11 that  it pa 
islands, which will lie. roughly speaking, I)arttllel to it. It seeliis thet  
the whole southeaht quadrant of the cyclune was storiiiy, but was mu+t 
ho in the neighhorhuocl of that line, on the Iiassing of nhicli ;ill i i f  the 
iblands affected \\ere, in fact, ;it aliout their nearest to th 
that had pasqed and the snuthwebt quadrant was eiit 
though maintaining its c*>clunic iiioveiiirut, ft.11 to  iiiiltl \\ ehterlg Iirreze>. 
Why it did :,o is an interesting hpeiwlatiou, biit heir \\ e only ntke thf. fact. 
Later on inforiiiatioii from the differeut islalids ning throw fui  ther light 
on the wliole soliject, hut we think that, in the iiiaiii, the tlirorj gi\ ru  
above in our  article will ~JI? sustained. 

POPULAR ARTICLES REQUESTED. 

It is doubtless known to  iiianp of our readers tliat the lieau- 
tiful magazine, St. Nicliolas for Young Folks, has for r;e\eral 
years devoted a few pages to  a clepartineiit of nature ant1 
science, in which occasionally me find something bearing 011 

the weather or the atinosphere. The editor has recently ail- 
pealed to u s  for further contributions ‘‘ 011 some weather plie- 
nonienoii of instruction and entertainment to young folks.” 
A similar request lias also been received from the editor of tlie 
Youths’ C’ompaiiion. We believe we can not do lbetter for tlie 
general cause of nieteorology than to urge that those who are 
gifted in writing such sprightly articles as are acceptable to  
these magazines send their efforts to the St. Nicliolas IInga- 
zine, Century C’oinpany, Uiiion S(luare, New Pork C’ity, or to 
The Youths’ C‘oliipauion. Boston, Mass., SO as to iudie sure 
that meteorology and its  interesting atmospheric phenonieiin 
are brought home to tlie attention of their readers. 

BLACK RAIN IN CLERMONT COUNTY, OHIO, AUGUST 
19, 1903. 

Mi. J. Warren Smith, Section Director, CO~IIIU~LIS, ( )hi(), lias 
forwarded some samples of black rain, collected by Dr. ITulius 
D. Abbott, of Bethel, Oliio, nhich fell on August 19, lNJ3, aiicl 
n w  the tliircl black rain that had occurred this year. Dr. 
Bbbott says that the creeks and even the furrows in tlie 
fields were full of this 1~lac.k water, but. the sample that lie 
sen& the We:tther Bureau was taken out of n perfectly clenii 
porcelain kettle. He states t81iat the lil>~ck coloring substance 
does not settle bu t  gives the mater a permanent inky alqwttr- 
awe. It leaves a black scum on the creek banks aiicl on the 
grass. L4 biniilar clescription of the rain \\as received froin 
Daniel Bohl, a t  Laurel. C’lermont C‘ounty, Ohio. 

Samples of the dust from ldnck rains have often lieen EX- 
aminecl ~nicroscopically and chemically. An elaliorate report 

for Jan~iitry, 1895. It seemed likely that a p h ~  sicitl esaminn- 
tion of the dust and a deterinination of the size of the particles 
wonld be especially interesting in the present case, as Dr. 
hbbott’s sample evidently represented the finest dust of m1iic.h 
the great beds of loess are formed. The sample was, therefore, 
sent to  Prof. Milton TVhitney, C’hief of tlie Bureau of Soils, 
who reports as follows: 

The material in suspenbiun wa5 found to be coniplptely floculatrd wheu 
tlie sample was received and would sonu settle to  tlie bottom of the \ iid. 
even after being violently agitated. The addition of a small aniouiit of 
ammonia to a part of the saniple served to break the f l~~culat i~)n,  and a 
microscopic esamination of this inaterial showed that i t  waq. for the 
most part, exceedingly fine, many nf the particles being less th;tn cine- 
thousandth of a niilliineter in diameter. There were, him ever. a ft.w 
transparent crystalline particles which were p r o h l l y  (luartz. The 1 ial 
when first opened emitted a strong odor of hydrogen sul~)hirle. This 
fact, tugether with the microscopic examination, leads nit: to IJelieve 
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that the inaterial is prObalJly extremely fine soil with a wnsideratile pnr- 
tion of organic: matter, as Mr. Smith has suKgested. 

The explanation offered by Mr. Smith is as follows: 
Thehe two placrs are in southern Clerniunt C‘otinty, east o f  a long bend 

iii thr ohit) I;i\er. I sliall ) ) e  glail tu kni)w whetlirr niy theory that t h i h  
“l~l:t~*lc rain ‘’ is tlir dust I ) l o \ ~ n  up in tlie out liiug squall in ad~an(*e  
of the tllund 111 is ronhi(lerer1 a sati+factt one. The Ohio Ri\er 
lllllZt Iw 1 0 4  z 1JI’iUt nllll the loug tlrou niiist hate diied the 
I h a h  nru~l  tit-linsit oil tlir ri\ t’r tlitllhh i n t o  iliist :,I) that i t  woulcl Le 
vasil) 1 ~ 1 0 \ ~ 1 i  Iiigli iiitv the ail, tu be tlelio4teil 15 or 40 iiiiles to tlie east.” 

We bee no reasoii to clvnbt the general correctness of Mr. 
Smith’s es1)l:tn a t’ 1on. 

VERTICAL COMPONENTS OF ATMOSPHERIC MOTIONS. 

Tlie followiiig pabsage occurs iii :a bentence lately examined 
liy the Etlitor: 

The a.11111. 1li.y air, p 1:: off i l l  all ilireq.tit)ii:, lluring a colll wave i:, not 
i*ll,li* tlllr tl, til'. tl.111 raturib t > f  tlir sii1)arctir rrgiiiii5 trauslatwl east- 
\\iIrd all t l  s ~ l l l l l l \ ~ ~ l r ~ l  1 1  the giwrral i.irt~ulatiiin. Iiut 
v:tl :u.tioii that i:, goiii<oii within tlir grlwt auticyc*lnii 
t h c  w l ~ l  c ~ f  thc i i 1 1 1 1 1 ~  air le\ el.: i+ l)ia)iiglit ~ I I I N U ,  Iiroving a Iw1t.ut factor 
iu aiiKiiiriitiiig t h v  vii l i l  ~~i~~i i l i t i i ins  i b t ’  t l iv  1(barr strata. 

The 1)receiling sentence seems t u  imply that the cold air of 
tlie liiglier levels, when lirouglit down to the earth’s surface, 
retains its lorn teinperature and augiiients the vold already 
prelitiling in the lower strata. Does not this siiuple theory 
require careful examination ? IVe have actual observations of 
tlie teiulierature of the upper air that  Rile 11s something like 
a reliable basis for a coniputatioii on tliis matter. We copy 

the following table, sliowing the 1nea11 tenilwratures 1)y months, 
a t  high altitudes, on (la) s wlieii oliservations could lie ob- 
tained 1)y Leon Teisbewnc ;le Bort. a t  ‘l!r:11q)es, iiear Paris, 
iiieans of soiiiidiiig IJalloons duriii:: ls!)s3 lsY93 niid l!Wt: 

~~ 

frOlll the h1ONTIILY JVEATHEIL &C\IE.W for Al)ril. l!)(J1, lX3ge 177, 

TARLE l.-Xwx / f  ) ( i t ~ r t ~ .  

.Tnuu:1ry. .................... 
FelDr1l:lry ................... 
hIn rl .I1 ...................... 
.4[nril. ....................... 
h h y . .  ....................... 
J l l l l C  ....................... 
J u l y  ........................ 
A u ~ l l s t . .  . . . . . . . . . . . . . . . . . . .  

lV<Dreinlwr.. ................. 
Ih~ceiiil~er . . . . . . . . . . . . . . . . . . .  

l’xris. 

I ,  ,, 
-4 i .  G 
-SX. 4 
~ 5:;. i 

4!I. :: 
-51.3 
-4s. n 
-44. .s 
--41. x 
-4;. !I 
-4s. 1 
-45.2 
-3:. 4 

_ _ _ _ -  
It will Le see11 from this talde for the latitude of Paris 

( which is al)out 4s” 15’ north, and correslwnds with tlie Iati- 
t , d e  of iUanitoba), that on t,liese special days the air a t  l~ , t ) ( t t )  
meters a l t i t ide has, for instance. in nI:irc*h, an average tem- 
perature of -53.7@ C’.,  but  of 0.9” a t  sea le\.el. Now, the 
charts of iiiean inontlily isotherius for Nort,h America give 
-10“ c‘. for sea level a t  Wiunilwg. in RInnito1)a. at  about the 
saiiie littitnile and other teiqerittures as slio\vn in the 5th 
coluiiin o f  Talile 1. But these latter figures represent the 
a\ erage of tlie \\hole iiiontli aiid not of nay spcit t l  clays. such 
as those on ~ l i i c h  hl looi i  asceasiuiis c i~ i i  be iuacle ; douhtless 
the a\Terages for l d o o n  work at, Winnipeg woulcl be higher 
than tliese, because the coldest weather is unf:c\ orable for such 
work. Ho\ve\ er, the Paris observations give 11s a basis for es- 
timating the rate o f  decrease of telnperature with altitude, 
thus. in RIarch, the temperature at  l(),OOO meters is 52.8’ C’. 
below that at  the ground. If we a l~ply the simihr differences 
month by mouth t o  Winnipeg we get some itlea as to what the 
arerage temperature iiiay be a t  l(),OOO meters above Manitoba, 
and the result is gixen in the last coluiun of Tttl~le 1. 

Now, the above explanation o f  the origin of the cold air in a 
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cold wave says that  it is brought down to the earth's surface. 
Our first objection to this explanation is that  in our American 
cold waves of the minter time, ancl in our cool waveg of sum- 
mer, me never experience any such low temperatures as, ac- 
cording to  Table 1, must be prevailing above Manitoba all the 
year round. Neither does Paris experience the cold that is 
observed in the air a few iniles above it. Consecluently, if t,he 
cold upper air is brought clown to tlie lower strata, ancl we 
think very likely that i t  is, then i t  inust be greatly warmed up 
on the way clown. 

Our seconcl objection to the explmiation is that, aceorcling to 
a well established law, clesceiidiiig air must lre coiupressed be- 
cause i t  comes uncler greater baroinetric pressure, ant1 iuust, 
therefore, be warmed, just as i t  is cooled by espaiision when it  
comes under lower pressure. This is a iuatter of every clay 
experience and knowledge. When :iir is brought doivii  to tlie 
ground a t  sea level froiii an altitucle of 10.000 meters, it iniist 
be warmed up by about 1()u "C!. :ts tlie direct effect of the coni- 
pressioii. C'onsequently the air over Mauitolm shoultl, when 
it  reaches the earth's surfacH. IiaFe a teiiipernture of  3.5" C'. in 
March, aiid similar high teinlwrntnres for the other iiiontlis. 
But these estreiuely liigli temlwntures do not ocmr  in 3I:tni- 
toba any inore t,haii do the nbuve-inentioiie(1 extreiiiely low 
ones. and it is fair to coiiclatle t1i:tt i f  the atinnsphere is nscentl- 
ing or descending, then mine other law iiiust, be in ol)er:ttioii, 
greatly iiiotlifying these figures. We can scarcely tloubt lmt 
that the lower half of the citiiioh1)liere has soiiie vertical as well 
as horizontnl coiuponent iii its circulatioii; that i.: to say, it is 
g e n e r d y  ascentling or clescentling. Wliy tlieii elloes i t  114 )t :tr- 
rive at  tlie surface with the liigli temperatures tliat rtwilt froiii 
adcling 100" C!. to those in the 4th or 6th columns o f  Tnl)le 1. 

One esp1:inatioii is to be founcl in the loss of lieat lry ratlin- 
tion froiii the particles of air tlieiiiselves. as we ha1 e atteiii1)ted 
to explain iiiore fully iii the diiieric*an Jouriinl of  Science, l sW,  
3d series, vol. 43. 1). 3G4: Ntiiiospheric Racliation anel its 1111- 
portance iii Meteorology. (See d s o  Met. Zeit., July, lS!U, vol. 
>), 1). %!I.) dccnrcling to this, the partic1t.s of air are cooliiig 
1)s r:itliatioii iuore than they are being wiriiietl U ~ J  1)y the a l ~ -  
sorption of solar heat. During the long nights of nutuiun 
and winter they art' of course not being marinecl a t  all. Dur- 
ing the short c1:tytiiiies the wariiitli that they absorlj froiii the 
mil's rays does not coiuiterbalanc.t.ice the loss 1)s' radiation. But 
in general this iCbsorlitinii acldetl to the lienting lnwlucecl by 
coln1)ressioii is greater than the cooling clue to r:tcliatioii. aiitl, 
tlierefore, the intensely cole1 air of the u1qwr layer is \variiied 
as i t  ;lescenels. \\'lien its clesvent takes place on a gentle SlOlJf2 
and  occnpios several (lays, tlieii the teinperature a t  which i t  
renclies sea level will tlelrend 1wincip:illy u1)oii the rncliation 
aiitl aljsorption that takes l~latc*e (luring this long interval of 
time. Tlie cooliiig 1)y rndicttioii may be supposed to take p1ac.e 
uniformly at the rate of 0.13s" C'. 1)er hour, c)r 3.:$3" C!. 1)er 
day, if we adopt Maurer's coefficient of  rac1i:itioii. The a1)sorp- 
tioii of solar lieat liartly coinpensates this, and gives us 2.SSn c'. 
per day as the rate of cooling. This rate of cooling wonld 1)e 
entirely cniupensntecl 1,s the heat prodncecl b j  coiiipressioii if 
the air (lescends a t  the rate of 3Hs iiieters per thy. These fig- 
ures are only aIrproxiiiiations to what goes on in n:iture, 1JLlt 
illustrate :t geiieral priiici1)le. Wlien tlie upper air (lrscentls 
to the grou~cl ,  i t  not oiilp becmues relatively dry ant1 brings 
with i t  clear sky, as was first, cleiuonstratell 1ry Espy, hit is  
:ilso accompanieel by a process of Iieatiiig 1)y compression, 
cooliiig by ra(1iatioii. aii(1 wnriiiing 1)s alisc q) t ion ,  the outcome 
of which niay be either n Iiot, (lescending w i d  or a col~l  cle- 
wending wincl. depentliiig nliolly on the rate uf descent aiicl 
on the dust aiicl iiioisture in the air. which control the radia- 
tion aiicl alrsorption. 

It is very desirable that  we Should have both demoiistra- 

tions and measurements of the rate of ascent and descent of 
currents of air. I n  the Editor's Treatise on Meteorological 
Apparatus and Methods, some aneinometric arrangements are 
mentioned by which the inclinatioii of the wiiirls to the hori- 
zoii are supposed to be measured, but these are, in general, 
very unsatisfactory. 

Perhaps the most convincing deiiioiistration of the gentle 
slope of asceiidiiig currents is to be found by watching the 
slowly circling descent of buzzarcls aiid birds of prey, tracing 
for a hundred iiiiles some little streak of foul air that pro- 
ceeds froin the carrioii on tlie grouiicl far away to the high 
altitudes a t  which these birds were soaring. The general 
slope of such a rising current is ofteii as small as lo. 

The observatioiis of tlie clouds with tlie nephoscope gener- 
d l y  assuiiie that we are olrserving the strictly horizontal com- 
1JOUent of motion. But the verticnl coinpoiient is also re- 
vealed l y  a 1)roper cliscussiou of the observations, aut1 a general 
slope of 5" over the whole C ~ U L I ~  layer Tisible a t  aiiy sta- 
tion has soiiietinies lwen cleiuoiistrate by observtitions with 
the l)erspective nelhscolre  clescri1)ecl i the above-nieutionecll 
Treatise on Apparatus niicl RIetliocls. By anotlier inclepenclent 
Iiirthocl. Mr. Louis Cesson, of the Olbservatury of RIontsouris, 
Lns lately 1)eeii aide to show that asceiitliiig mid descencliiig 
iiiclinntioiis :is large as 14" have Ireen cleiuonstratecl in the 
clouds over Paris for tlie cirrus. alto-cuiuulus, antl fracto- 
c~u~uulus cloucls. ;hi e u d l e n t  account of 13essoii's inethocl is 
given iii the RIeteorl Blogisclie Zeitsclirift fc Jr Septelnber, 1903. 

diiy contri1)ution t o  the sii1)ject of the vertical component of 
atiiiosl)heric* iuotiniis will 1)e ~ e l c ( ~ i i e  to the meteorologist. 

-~ 

PROPORTION OF RAINFALL AVAILABLE FOR 
PLANT USE. 

A recent letter from IIr. Thecle P. Blake, of Laiiiar, Nebr., 
asks: 

TVlint iiropnrtioii nf our rainfnll. in C'liasr Couuty, Nelir., is ahsorl~etl 
11) tlrr ilrg %:tiitlg scil isoil .  aiiil tliiis tnkeiilwlow the rt2ng.h o f  Iilant root. ! 

In relily to this letter the C'liief of the Biireau of  Soils, Prof. 
RIiltoii Whitiicy, states: 

TVv liarc no tlntn rrgnriliii 
C'Ilitse C'ibllutg. N e l ~ r . ,  null C'I 

fiiiitr nu.;wrr ti) BIr. 
nfi 1 iii1.h \voiiIil iircil) 
so i l  +iillicirntl> long t o  irinkr, the fircAatc,r part of it arailalile to 

Tliis statt.niriit i.; iiliiile o i i  the its.;iiinldion tliat tlir boil was 
~rforr tlir raiu. A raiufnll of  1 ii1t.h wiiolil i i i l w a  
iitriit tit tlir iiplwr 1s i i i l . l i t . 2  ( i f  soil 7 1irr writ, an11 
nlit nl~n~irir~nl in i t  c l a j  loniii. If the rainfnll i.; . ; u f i ~  

l l i ~  phiit. 

xttrirnttb tlil. soil. R ~.tiusiilt~ralile piirtioii \\a)iilaI 1i;ty- iiitli tlrr .;oLsoil :tilt1 
Ii~ytiuil tlir ~ W C ' I I  o f  the roots. n l t l i ~ i i i ~ l i  a 1urt  t i t '  this \ \ i i u I i l  I J ~ .  r w ~ o \ ~ r e c l  
t l i n  )ufili i*nl~illar> :rc%itiu. -~ ~ 

STATIONARY AND WHIRLED PSYCHROMETERS. 

I n  1WG the Weather Bureau introducecl the use of tlie 
wliirletl psychronieter :tntl tlie tliin iiinsliu roveriiig to the 
wet bullr, in place o f  the stationary wet 1)ulb a i d  tlie thick 
wickiiig that had been used for covering. It is generally 
untlerstnotl that  tlie wliirlecl psychrometer ant1 tlie stationary 
wet lrtill) :igrre well enough when the wincl velocity is 10 
iuilrs 1)er hour or inore, l)ut, may tliffer consicleralrly for 
gentler winch ant1 calins. There is also a tlecicled difference 
lwtween the n e t  1) i i l l~  when coxereil with very thin clean 
iiiuslin. antl when coveretl with coiu1)arativelj- thick and ofteu- 
tiiiies dirty cotton nicking. Iii fact tlie theory of the psy- 
cliruineter assuiues nierely the existence of a thin film of water, 
a i i e l  tlie use o f  a t1iic.k m i c l h g  necessitates the introduction 
of a new term in tlie formula. 

It is desirable to investigate tlie corrections necessary iii 
orcler to retluce tlie earlier Weather Bureau o1)serv:ttions to 
the iiiodern stnnclartl of the whirled or vent,ilatecl psychrome- 
ter. Especially is this necessary before we can reduce to the 


